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Abstract 
The purpose of this paper is to make a comparative study between two evolution forms of shock with different etiologies, 
namely hypovolemic shock and toxicoseptic shock in dogs. This comparison took into account two groups of parameters, 
the hematological and the biochemical blood values. In order to carry out our study we took for analysis 15 dogs, of 
different breeds and aged between 1 and 12 years, diagnosed with shock. Depending on the etiology of the shock, the 
cases were grouped into two categories: animals in hypovolemic shock (n = 10) and animals in toxicoseptic shock (n = 
5). The animals in the first category were grouped into two groups: dogs in post-hemorrhagic hypovolemic shock (n = 
5) and dogs in post-dehydration hypovolemic shock (n = 5). Blood samples were used from the animals studied to 
determine: plasma calcium, lactic acid, plasma albumin, total plasma proteins. leukocyte count, hematocrit, hemoglobin 
and plasma fibrinogen. Hematocrit and hemoglobin were elevated in animals with post-dehydration shock. Hematocrit 
and hemoglobin were low in dogs with posthemorrhagic shock. Leukocytes were increased in animals with toxicoseptic 
shock. Fibrinogen showed elevated levels in dogs with toxicoseptic shock and those with post-dehydration shock. Lactic 
acid was recorded with high values, which exceed the reference values, in the case of all three experimental groups. 
Calcium, plasma albumin and plasma protein levels were decreased in all three experimental groups. 
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 Introduction 
 The purpose of this paper is to make a comparative study between two evolution forms of 
shock with different etiologies, namely hypovolemic shock and toxicoseptic shock in dogs. This 
comparison took into account two groups of parameters, the hematological and the biochemical 
blood values. 
 
Materials and methods 
In order to carry out our study we took for analysis 15 dogs, of different breeds and aged 
between 1 and 12 years. 
These dogs were analysed by physicians, who indicated the diagnosis of shock, based on 
the evaluation of the Shock Index (SI). This parameter results from the ratio of Heart Rate (Fc) to 
Systolic Pressure (Ps), according to the formula: SI = Fc / Ps. 
According to Peterson (2013) and Porter (2013), the classification of cases according to 
the Shock Index is done as follows: 
-Dog outside the shock stage: SI <0.6. 
-Dog in light shock: SI> 0.6 and <1.0; 
-Dog with moderate shock: SI> 1.0 and <1.4; 
-Dog with severe shock: SI> 1.4. 
Depending on the etiology of the shock, the cases were grouped into two categories: 
animals in hypovolemic shock (n = 10) and animals in toxicoseptic shock (n = 5). 
The animals in the first category were grouped into two groups: dogs in post-hemorrhagic 
hypovolemic shock (n = 5) and dogs in post-dehydration hypovolemic shock (n = 5). 




During the clinical examinations and the therapeutic maneuvers, blood samples were taken 
from each animal studied, which were preserved and used to determine hematological and 
biochemical parameters. 





-total plasma proteins. 
 These parameters were determined in the veterinary clinic where the study was performed. 
An IDEXX VetTest Chemistry Analyzer was used for this purpose. 
We also took into account the level of hematological parameters, such as: 




Hematological parameters were determined in the same veterinary clinic. An IDEXX 
VetAutoread ™ Hematology Analyzer was used for this purpose. 
The data obtained were statistically analyzed calculating the average, but also the 
significance of the differences between the groups through the Student test. 
 
Results and discussions 
The results obtained in order to evaluate the targeted hematological parameters are 
presented in table 1. 
 
Table 1 
Average levels of hematological parameters in the case of the three experimental groups 










Hematocrit (%) 33,2 60,2 47,4 
Hemoglobin (g/dl) 10,7 19,94 17,46 
Leukocyte (103 x µL) 4,28 12,0 17,12 
Fibrinogen (g/l) 1,9 2,2 5,11 
 
The differences between group 1 (posthemorrhagic shock) and group 2 (hypovolemic 
shock after dehydration) in terms of hematocrit and hemoglobin were statistically significant (P 
<0.05). The values of these parameters were 81.32% higher in the case of group 2 compared to 
group 1, in the case of hematocrit and by 86.35% higher in the case of group 2 compared to group 
1, in the case of hemoglobin. 
The differences between group 1 (posthemorrhagic shock) and group 3 (septic shock), in 
terms of hematocrit and hemoglobin, were statistically significant (P <0.05). The values of these 
parameters were 45.77% higher in the case of group 3 compared to group 1, in the case of 
hematocrit and by 63.17% higher in the case of group 3 compared to group 1, in the case of 
hemoglobin. 




The differences between group 2 (post-dehydration hypovolemic shock) and group 3 
(septic shock), in terms of hematocrit and hemoglobin were statistically significant (P <0.05), the 
values of these parameters being 27% higher in in the case of group 2 compared to group 3, in the 
case of hematocrit and 14.20% higher in the case of group 2 compared to group 3, in the case of 
hemoglobin. 
The results obtained in the case of group 3 fall within the limits of the reference values 
(36-55%), being a sign that in the conditions we provided in our study neither the hematocrit, nor 
the hemoglobin levels were affected during the septic shock. 
From the results obtained we can see an obvious posthemorrhagic anemia in the case of 
the animals from group 1. However, in the case of the dogs from group 2 we found a 
hemoconcentration explainable by the severe dehydration to which the animals from this group 
were subjected. 
The differences between group 1 (posthemorrhagic shock) and group 2 (hypovolemic 
shock after dehydration) in terms of leukocyte count and fibrinogen were statistically significant 
(P <0.05), the values of these parameters being 180% higher in the case of group 2 compared to 
group 1, in the case of leukocytes and by 15.78% higher in the case of group 2 compared to group 
1, in the case of fibrinogen. 
The differences between group 1 (posthemorrhagic shock) and group 3 (septic shock), in 
terms of leukocyte count and fibrinogen, were statistically significant (P <0.05), the value of these 
parameters being 300.0 % higher in case of group 3 compared to group 1, in the case of leukocytes 
and by 168.0% higher in case of group 3 compared to group 1, in case of fibrinogen. 
The differences between group 2 (post-dehydration hypovolemic shock) and group 3 
(septic shock), in terms of leukocyte count and fibrinogen were statistically significant (P <0.05), 
the values of these parameters being 42.66 % higher in the case of group 3 compared to group 2, 
in the case of leukocytes and by 132.0% higher in the case of group 3 compared to group 2, in the 
case of fibrinogen. 
From these results we can observe a value placed at the minimum level of the leukocytes 
normal limits in the case of animals from group 1 (4-15 103 x µL). This modest level of the 
leukocyte parameter could be explained as being a consequence of the posthemorrhagic condition 
to which the animals were subjected. Instead, in the case of the dogs from group 2, we found values 
placed between the physiological limits of the species. 
The results obtained by us in the case of lot 3, regarding the number of leukocytes, are 
placed above the limits of the reference values (4-15 103 x µL), indicating a natural reaction to the 
septic conditions that led to the installation of shock for the animals in this category. 
From the results obtained we can observe a value placed at the minimum limit (1-4 g / l) 
for fibrinogen in the case of animals from group 1. Instead in the case of dogs from group 2 we 
found higher values, but placed between the physiological limits of the species. 
The increased level of statistical significance in the differences between group 1 and group 
2, regarding fibrinogen, could be explained by the specific conditions of dehydration, which 
through its effects can induce intense cytolysis in various tissue areas, resulting in inflammatory 
mediators release, leading to an amplification of the fibrinogen levels. 
In group 3, the fibrinogen level results are above the reference values, indicating a natural 
reaction to the septic conditions that induce the amplification of the fibrinogen level, known as a 
positive acute phase protein effect. 
The results obtained by us for the purpose of evaluating plasma calcium in the case of the 
three experimental groups are presented in table 2. 
 





Average levels of blood biochemical parameters in the case of the three experimental groups 










Calcium (mg/dl) 8,12 8,1 8,34 
Lactic acid (mmol/L) 4,1 4,16 4,36 
Albumin  (g/dL) 2,16 2,26 2,11 
Protein  (g/dL) 4,22 3,98 3,92 
 
Regarding the level of plasma calcium, the differences were statistically insignificant (P> 
0.05) in the case of comparisons made between: 
-lot 1 (posthemorrhagic shock) and lot 2 (hypovolemic shock after dehydration); 
-lot 1 (posthemorrhagic shock) and lot 3 (septic shock); 
-lot 2 (Post-dehydration hypovolemic shock) and lot 3 (Septic shock). 
All the values obtained in the case of the three experimental groups were placed below the 
lower limit of the physiological range (8.9-11.4 mg / dl) in which this parameter is placed. These 
values coincide with those obtained by other authors (9), who indicated that during hypovolemic 
and septic shock the value of plasma ionic calcium decreases. These values are consistent with 
those related to the evolution of plasma albumin in the context of our experiment, which can be 
explained by the fact that plasma albumin also has the function of transporting calcium ions. 
Regarding the level of lactic acid, the differences were statistically insignificant (P> 0.05) 
in the case of comparisons made between: 
-lot 1 (posthemorrhagic shock) and lot 2 (hypovolemic shock after dehydration); 
-lot 1 (posthemorrhagic shock) and lot 3 (septic shock); 
-lot 2 (Post-dehydration hypovolemic shock) and lot 3 (Septic shock). 
However, all the values obtained in the case of the three experimental groups were placed 
above the upper limit of the physiological range in which this parameter is placed. These values 
coincide with those obtained by other authors (9,10), who indicated that during the hypovolemic 
and septic shock the value of lactic acid increases, as a result of the intense anaerobic glycolysis 
carried out during the shock evolution phases. 
Regarding the level of plasma albumin, the differences were statistically insignificant (P> 
0.05) in the case of comparisons made between: 
-lot 1 (posthemorrhagic shock) and lot 2 (hypovolemic shock after dehydration); 
-lot 1 (posthemorrhagic shock) and lot 3 (septic shock); 
-lot 2 (Post-dehydration hypovolemic shock) and lot 3 (Septic shock). 
However, all the values obtained in the case of the three experimental groups were lower 
than the lower limit of the physiological range (2.7-4.4 g / dL) in which this parameter is placed. 
The values obtained by us coincide with those obtained by other authors (9,10), who showed that 
during hypovolemic and septic shock the value of plasma albumin decreases, these being 
recognized as negative acute phase protein effect. 
Regarding the level of plasma proteins, the differences were statistically insignificant (P> 
0.05) in the case of comparisons made between: 
-lot 1 (posthemorrhagic shock) and lot 2 (hypovolemic shock after dehydration); 
-lot 1 (posthemorrhagic shock) and lot 3 (septic shock); 




-lot 2 (Post-dehydration hypovolemic shock) and lot 3 (Septic shock). 
However, all the values obtained in the case of the three experimental groups were lower 
than the lower limit of the physiological range (5.5-7.5 g / dL) in which this parameter is placed. 
The values obtained by us coincide with those obtained by other authors (9), who showed that 
during hypovolemic and septic shock the level of plasma proteins decreases. This decrease is 




Following our research, we drew the following conclusions: 
 1. Hematocrit and hemoglobin tests recorded values higher than the maximum limit of the 
reference interval in the case of animals with post-dehydration shock; 
2. Hematocrit and hemoglobin recorded values lower than the minimum limit of the 
reference interval in the case of dogs with posthemorrhagic shock; 
3. The leukocytes recorded values higher than the maximum limit of the physiological 
reference interval in the case of animals with toxicoseptic shock. 
4. Fibrinogen showed levels higher than the maximum limit of the reference interval in the 
case of dogs with toxicoseptic shock and those with post-dehydration shock. 
5. Lactic acid recorded high values, which exceed the reference values, in the case of all 
three experimental groups. 
6. Levels of Calcium, plasma albumin and plasma proteins were lower than the minimum 
levels of the reference intervals for all three experimental groups. 
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